In addition, recent high-resolution general circulation models enable an explicit simulation of gravity waves under ideal and/or climatological boundary conditions and allow us to examine the momentum budget in the MST region including gravity waves, although their resolution is currently not sufficient to resolve the entire gravity wave spectrum. Real atmosphere simulations utilizing such high-resolution models are still a challenge for the MST region. However, if such real atmosphere simulations are successful, they will help quantitative interpretation of the dynamical fields observed by the MST radar network, and the observations will provide invaluable validation data for the model improvement.
means that wave periods are about 11 h. We newly developed a grid configuration which were fine and equally-spaced only for high latitudes of the Southern Hemisphere, and performed a simulation using NICAM (a Nonhydrostatic ICosahedral Atmospheric Model) with the newly-developed grids. We successfully simulated strong wind disturbances similar to the PANSY radar observations with wave periods from 10-13 h in the mesosphere. First we examined amplitudes of the diurnal and semi-diurnal migrating tidal components and those of gravity wave components with horizontal wavelengths smaller than 1000 km as frequently examined by previous studies in the model-simulated wind field. Their amplitudes were much smaller than the observation, suggesting that dominant wavestructures in the mesosphere were not due to migrating tides nor small-scale gravity waves. The remaining components have quite similar structure and amplitudes to the observations. We estimated wave parameters of five dominant wave packets simulated near Syowa Station. Wave parameters of each wave packet were estimated as was consistent with the linear theory of hydrostatic inertia-gravity waves. Horizontal wavelengths are about 2000 km, which is also consistent with those estimated for the wavelike disturbances observed by the PANSY radar assuming that they are due to inertia-gravity waves. We examined propagation and sources of these wave packets using backward ray tracing method.
It was suggested that a wave packet simulated at 00 UTC 19 March at 40 o E in the mesosphere was generated by spontaneous radiation from the imbalance of polar night jet at the height of 50 km, while a wave packet simulated at 09 UTC 21 March at 120 o W in the mesosphere was generated by spontaneous radiation from the imbalance of polar front jet at the tropopause.
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Atmospheric gravity waves, mesosphere at 29 km altitude were 392.9 ppmv and 7.5 pptv, respectively. Stratospheric CO2 and SF6 are known as the 'clock tracer'. In this study, we estimated the mean age of air in the tropical stratosphere over Biak, and compared them with the results obtained from the previous experiments at Japan, Kiruna, and Syowa station. The CO2 concentration data was corrected for the airborne production by methane oxidation. CO2-and SF6-age were estimated by comparing the observed concentrations with the CONTRAIL data records in the tropical upper troposphere. As a result, the mean age of air was estimated to be about 3 years at 29km altitude. This value was significantly lower than those obtained from the satellite SF6 measurements.
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インドネシア上空成層圏において観測された大気主成分の拡散分離 Diffusive separation of major atmospheric components in the stratosphere over Indonesia Recently, the atmospheric effect of solar energetic particles (SEPs) has attracted interests. adopt 77 chemical species and 522 gas-phase ionic and neutral reactions. We assume that the prompt products are charged and neutral species generated from nitrogen and oxygen molecules and that the yields of the prompt products are determined only with the energy deposit in the air. These prompt products generated by the SEP protons induce subsequent ionic and neutral chemical reactions (SEP-induced reactions). The production rates of the prompt products were estimated using the G-value [2, 3] . The daily energy deposits were estimated from the calculated daily ion-pair creation rate due to the SEP protons [4] . The concentration variation of each species due to SEP protons was estimated as the difference between the result by considering both SEP-induced and photochemical reactions and that only for photochemical reactions under the same initial condition.
In this talk, we will mainly report the results of our simulation for the variations of ozone and reactive odd nitrogen species for the SEP event in October-November 2003. In the TTL, we compared ozone distributions in SD-CCM and FR-CCM results. We found that FR-CCM of MIROC3.2-CCM and WACCM4 cannot reproduce the increase of ozone in boreal summer. This is due to the annual cycle of upwelling and the horizontal transport from mid latitude; this mechanism is called conducted the wavelet analysis to provide inter-annual variability of amplitude and phase of the ozone QBO in the vertical structure of tropical stratosphere.
In the simulation the power spectra of the equatorial zonal-mean ozone mixing ratio shows a double peak structure with maximum amplitude at two pressure levels of around 30 hPa and 10 hPa and a node applied to clear sky outputs ~3% cloud cover but rapidly decreases to zero for higher pixel values (Fig. 1d) . When the algorithm is applied to thin cloud image, a sharp decrease of cloud cover values is observed for threshold pixel value > 20 but almost 100% cloud cover for threshold pixel value < 20 (Fig. 1e) . From visual inspection of the image, a near 100% cloud cover is evident. The near exponential decrease of cloud cover values is a common characteristic when threshold pixel value is changed for images with thin clouds. Thus, without any idea of the image, this exponential decrease of cloud cover trend can be used to indicate that the image is dominated by thin clouds.
When threshold pixel values are changed in the cloud detection algorithm and applied to images with thick clouds, the decrease of cloud cover values is not as sharp as in the case of thin clouds. The previous studies also noted that the characteristic thermal and the vortical structures are maintained throughout a life cycle. But, the three dimensional stereoscopic structure of the Arctic cyclones was not investigated by the previous studies.
To investigated the three dimensional structure of the Arctic cyclones, we converted the meteorological data from a latitude/longitude coordinate system into the cylindrical coordinate system around the Arctic cyclone center. The original data used this study are the reanalysis data of JRA-25 (Japanese 25year Reanalysis) and JRA-55 (Japanese 55year Reanalysis).
The Arctic cyclone has a deep barotropic cyclonic circulation, a secondary circulation in the troposphere, a downdraft at the lower stratosphere, a coupling of a warm core at the lower stratosphere and a cold core in the troposphere, and a deep tropopause folding over the cyclone center. ラジオゾンデ観測に基づく信楽上空の夏季対流圏・成層圏の微細構造の解析 An anaysis of fine structure in the summer troposphere and stratosphere based on radiosonde observations at Shigaraki, Shiga, Japan galactic cosmic rays, total solar irradiance (TSI), solar ultraviolet radiation (UV), and energetic particle precipitations (EPP). Although EPP has not attracted much attention compared with TSI and UV in the past, several recent studies indicate that EPP could have a significant impact on the Earth's climate, comparable with that of TSI and UV. However, reliability of some of these studies was recently questioned (Tomikawa, 2015) . In this study, the past 36 years were divided into high, medium, and low energetic particle forcing (EPF), and solar maximum, medium, and minimum conditions using Ap index and F10.7 radio flux, respectively. Then composite figures of middle atmosphere in the winter southern hemisphere were created from the latest reanalysis data and compared between medium and low EPF during the solar minimum. They showed that there was a statistically significant difference between medium and low EPF. Unusual aerosol layer was found in the stratosphere from 18 to 22 km in altitude. The layer was divided into two sub-layers. Upper layer was characterized by smaller high volatile aerosol, and lower one by mixture with larger submicron un-volatile aerosol. The feature was similar to fresh volcanic aerosol layer, however we did not find any report of large volcanic eruption in 2015. We will discuss about origin of the layer.
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